The subject of present comparative study in the region of the NFMW Plovdiv, Bulgaria 
INTRODUCTION
Cadmium (Cd) and lead (Pb) are nonessential elements that are toxic to plants and animals, while zinc (Zn) and copper (Cu) play essential metabolic roles in plants and animals [1, 2] . It is known that only a small amount of the total Pb in soils may be taken up by plants, and the translocation of Pb from roots to tops is greatly limited [3] [4] [5] . Cd, Zn, and Cu can be more readily taken up by plants and relatively high concentrations may occur in crops for human consumption. The amount of Pb, Cd, and Zn taken up by plants depends on the total amounts in the soil and their availability [6, 7] . The availability of heavy metals is influenced by a wide range of factors, including soil pH, organic matter, carbonates, clay minerals, and oxides [2, [8] [9] [10] . Toxic metals are accumulated in plants, and animals fed with these plants will tend to accumulate toxic metals themselves. Although contamination of animal feed by toxic metals cannot be entirely avoided given the prevalence of these pollutants in the environment, there is a clear need for such contamination to be minimized, with the aim of reducing both direct effects on animal health and indirect effects on human health. Toxic effects of metals have been described in animals under relatively low levels of metal exposure [11, 12] and one of 
Plants
The wheat was grown in the same regions situated at different distances (100, 400, 800, 2000 and 7000 m) from the NFMW -Plovdiv. On reaching the "blossoming" stage, the wheat was gathered, and the content of Pb, Cd, Zn, and Cu in the different parts (stems, leaves, and inflorescences) was quantitatively determined. The samples were treated by the method of dry ashing. Total content of heavy metals in soils was determined in accordance with the international standard for extraction of trace elements soluble in aqua regia ISO 11466, 1995. Three grams of soil sample were decomposed on a sand bath heater for 3 h with 21 ml of concentrated hydrochloric acid (HCl) + 7 ml of concentrated nitric acid (HNO 3 ). After cooling the sample, the residue was transferred into a 50-ml flask and water was added up to the mark.
Fractionation studies -The distribution of heavy metals in the different forms and phases in which they occur in soil can be determined using sequential extraction procedures. Sequentialextraction procedures provide information about the determination of the relative binding strength of the metal on various solid phases and about their potential reactivity under physicochemical environmental conditions. In the present study, a five-step Tessier sequential extraction scheme [24] , separating exchangeable metals, metals bound to carbonates, metals bound to Fe-Mn oxides, metals bound to organic matter, and residual metals, was applied for the extraction of metals in soil samples for assessing the mobility of the metals.
A 1 -g. sample was weighed into a quartz crucible and put into a furnace (525°C) until ashing occurred. After cooling to room temperature, 1 ml HNO 3 (1:1) was added, evaporated in a sand bath, and put again into the furnace (525°C). The procedures were repeated until the ash was white. It was finally dissolved in 2 ml 20% HCl (v/v), transferred into a graduated 25-ml flask, and brought to volume with doubly distilled water.
Equipment
In the determination of heavy metals in the soils and plants samples Atomno absorption spectrometer "AAnalyst 800 with graphite furnace HGA" Company "Perkin Elmer", at wavelengths: Pb -217.0 nm, Cd -228.8 nm, Cu -324.8 nm and Zn -213.9 nm was used.
EXPERIMENTAL

Soils
Total content
According to the results, the content of Pb, Cd and Zn in soils was considerably higher than the background levels of these heavy metals in the natural type of soil in the region. ) from five repetitions
Fractionation of Soil
Statistical analysis of results
The statistical analysis of results was done with SPSS for Windows software. The results presented in Tables 6, 7 and 8 demonstrated positive correlation (r > 0) and a strong linear relationship between variables (r > 0.8). Table 9 shows a negative relationship (r < 0) between soil Cu content and its content in leaves. 
Soils
Fractionation of Soil
Any metals derived from an anthropogenic source are strongly influenced by their form, phase, and oxidation state, and hence, bioavailability. Chemical soil tests are designed to extract a quantity ofelements from the soil solids that correlate statistically to the size of the "available pool" in the soil defined by the quantity of elements taken by the plants [2, 8] .
Chemical extraction techniques provide a wellestablished means of identifying and characterizing different fractions of heavy metals in the soil [25] .
Results of the geochemical partitioning using the Tessier scheme revealed high concentrations of Cd to be associated with the mobile fraction of the soil. Most of the Pb, Cu, and Zn were bound with forms largely unavailable for plants, i.e., Fe-Mn oxides and residual fraction. Because Pb binds strongly with organic matter and chemisorbs on oxides of Fe, Mn, and Al, it is a low-mobility metal in soil. Studies have reported that accumulation of Pb in plants occurs only with high concentration of Pb in soils [6, 26] . As the soil Pb concentration was high, the vegetation is prone to accumulate Pb [2, 8] .
Plants
Pb, Zn, Cu and Cd content in the root system
The root system is the main pathway for occurrence of heavy metals in plants. Once in roots, they could be either stored or transported to stems. There were significant differences in the distribution of studied metals in the different parts of the plants. A substantial part of all four heavy metals was accumulated in roots, as also reported by other researchers [26] [27] [28] [29] [30] . This is attributed to the fact that after penetration in the plasma, the occurring inactivation and accumulation of important amounts of heavy metals was probably a result from formation of less mobile chelation compounds with organic matter. The highest concentrations were established in wheat farmed at a distance of 100 m from NFMW where Pb attained up to 81.357 mg.kg . As the distance from the NGMW increased, a clear tendency for reduction of heavy metal contents in wheat roots was observed. Seven thousand meters away from the NFMW, wheat roots Pb content was reduced up 5.467 mg.kg 
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Pb, Zn, Cu and Cd content in stems
The content of heavy metals in the stems of studied cereal crop was considerably lesser than in roots, indicating that their transport via the vascular tissue system was very restricted. According to Wagner [31] , the roots of wheat control the amount of cadmium translocated from plant roots to stems and hence, the amount of metal accumulated in leaves. The translocation mechanisms of heavy metals from roots to stems are still unclear for most plants, including wheat. It was demonstrated that the root-to-shoot translocation of metals occurs primarily via the xylem. It is reported that Cd could also occur in the xylem through symplastic transport, but the apoplastic pathway is also probable, especially when cadmium contamination levels are high [32] After the metals' uptake in stems, a part of them could be redistributed again in plants through the phloem as could be presumed from data reported for zinc in wheat [33] and data for cadmium [34] . The highest concentrations in wheat stems were established in plants farmed 100 m away from the NFMW where Pb attained up to 0.362 mg.kg 
Pb, Zn, Cu and Cd content in leaves
The content of heavy metals in wheat leaves was higher than in roots and stems, in agreement with other data reported [35, 36] . The greater extent of accumulation in the leaves of wheat was probably due both to the uptake of metals from soil through the root system and their translocation through the vascular tissue system, and to particulate matter pollution. The highest concentrations were established in the leaves of wheat farmed 100 m away from the NFMW with Pb levels up to 92.421 mg.kg -1 , Zn levels up to 228.329 mg.kg . Although the heavy metal contents in what leaves was high, there were no symptoms of toxicity. As the distance from the NFMW increased, the leaf metal concentrations tended obviously to decrease -in wheat which was 7000 m away from the NFMW, Pb decreased up to 1.946 mg.kg 
Pb, Zn, Cu and Cd content in bracts
The concentrations of studied heavy metals in bracts of the cereal crop was lower than respective levels in leaves, in support to findings of Zupan et al. [37] who also found out lower content of Cd, Pb and Zn in bracts and grain than in leaves. The accumulation of heavy metals in bracts is airborne and dependent mainly on the type of bracts and the specific heavy metal. The highest concentrations in bracts were established in wheat located 100 m away from the от NFMW: Pb up to 28.965 mg.kg . Regardless of the fact that the levels of heavy metals in wheat bracts was high, no toxicity signs were present. With increase of distance from the NFMW heavy metal contents in bracts have markedly declined and in crops 7000 m away from the NFMW Pb was reduced up to 0.012 mg.kg 
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Pb, Zn, Cu and Cd content in grain
The content of heavy metals in grain was lower than in bracts. The results evidenced that bracts are a sort of obstacle to the pathway of heavy metals to the grain. Heavy metals accumulation in grain occurs probably via the vascular tissue system and depends mainly on the crop species and the specific heavy metal element. As the distance from the NFMW increased, the pollutants' content in the grain of the studied cereal crop was reduced. The highest values were found out in wheat farmed 100 m away from NFMW, where Pb attained up to 10.689 mg.kg -1 , Zn -up to 71.458 mg.kg -1 , Cu -up to 4.583 mg.kg -1 and Cd -up to 1.211 mg.kg -1 . Heavy metal contents in wheat grain declined markedly as the distance from the NFMW increased: in grain farmed 7000 m away from the NFMW Pb decreased up to 0.008 mg.kg . According to the results, 100 m away from NFMW wheat grains accumulated Pb, Zn and Cd in amounts higher than the permissible concentrations while in grains 7000 m away from the NFMW the concentrations were below the MPL.
Statistical analysis of results
The statistical analysis of results was done with SPSS for Windows software. Correlation analysis between the content of studied elements in the soil and respective concentrations in roots, stems, leaves, bracts and grain was performed. The results presented in Tables 6, 7 and 8 demonstrated positive correlation (r > 0) and a strong linear relationship between variables (r > 0.8). The strongest correlation was observed between the total soil content of zinc and its levels in roots, stems, leaves, bracts and grain (r = 0.998). Table 9 shows a negative relationship (r < 0) between soil Cu content and its content in leaves. This is the lowest established numerical value of the correlation coefficient (r = -0.671), indicating a moderate strength of the relationship.
CONCLUSIONS
 The presented results for heavy metals' content in wheat allowing concluding that there was a clear species-specific pattern of accumulation of heavy metals in vegetative and reproductive organs of the cereal crop. With this regard, wheat belongs to the group of moderate accumulators.  In industrially polluted regions, wheat farming for consumption is unacceptable. This is supported by the fact that grains accumulate Pb, Zn and Cd in amounts exceeding the maximum permissible limits and could pose a risk for human health.  Also, wheat could be farmed in industrially polluted areas only if intended for seed production or processing -the grain could be used in ethanol production, and straw -for production of cellulose.
